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MAGNET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method by which a rare-earth element 
permanent magnet, that is superior in both 
coercive force and residual magnetic flux 
density can be manufactured. 
SOLUTION: After a mixture of alloy X powder, 
composed mainly of R12T14B (where R1, T, and 
B respectively denote one or more kinds of rare 
earth elements including Y (Dy is indispensable), 
one or more kinds of transition metal elements, 
and boron) and alloy Y powder, composed mainly 
of R2T (where R2 and T respectively denote one 
or more kinds of heavy rare-earth elements and 
one or more kinds of transition metal elements) 
is obtained, the mixed powder is sintered. The 3 sj g ^ ss g £ >g* 
magnetic characteristics of the rare-earth w «ms*»*b5 

permanent magnet can be improved, by adjusting the Dy ratio which is the ratio of 
the content of the heavy rare-earth elements in the alloy X powder to that of the 
heavy rare-earth elements in the sintered magnet composition to be 0.38-0.99 
and R ratio, which is the ratio of the content of the rare-earth elements in the 
alloy X powder to that of the rare-earth elements, in the sintered magnet 
composition to be 0.94-1.03. 
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©SSETCfeW* D y M*na^L-C^I4N o . 2 £ fcbtS 10 
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ISM 1 ) 5Ctt. gftBSBftftlSB r tt 1 . 2 T i^SfC* 
£&<D<D, «1AH c j !* 1 7 4 0 k A/m ifiHl* 
^tl>5„ RibWl .0 5 I©«te (Jfc«W 

4) Ktt. ffil*Hc j » 1 9 3 0kA/mi^«?: 
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RfcO«Stt;H c j fc«tjye 1.21 TJK±©3»a«aa5 
SB r *WC*»> . «£H c j fc<fci>lSMfSB 20 

fc, RJt^O .9 7 gr^Si^N o .4 (DyS3.2 
7 0) iRtfcWl .0 5 2rS,4i:ti«3 (Dyl3.0 
0 0) ££I:b|gl>Tk, RJta*0 .9 7 9-C&SS#N-N 
o.4©##s. RitrtU .0 5 2r*£ifc!3M3 <£f)*>.a 

•s. <t^-r. gLmsumxHc j fcjcD^ass^SBEB 

r ^rf#-Sfca6fc«. RJfcfc — :>©/<? j*-*"?**^ 
£5,, fiLhCD*gS*>6. Rib£0 .9 4-1 .0 3, $6 
{C«0 .9 4 — 0 .9 9 £T6t£(Cj:«3, jyfffcflHBWJ 30 

h c j fe j: zmmmmmm b r &f#& c £ sti 
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£ UTS*. Sfeft^oeSffllSSK D y *5 1 — 1 3 w t 
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fc. i&ig*J«I©fiSffJte£ 1 0 7 0 ■C. 1 0 9 0 °C, 
1 1 1 0*Ct?-€-n-e*i4*HHIiSS*SL/»:a. USteMlil^I 

ao^mgi^aiBHaijfe u hsbn o . 5 ~ i 3 *j 
<£ 0 s ibfiaw 5 - 7 * f#fc n x^r*** j: y^bj* 

©^5©ffiJi£«. *2R*tl»)TftS. ccr, im 

No .5-7«Dyib0 .3 9 6 . RifcO.9 7 1. f*ft 
No .8-1 0«DyJ£0 .64 1 . RitO.9 7 3, f$ 
sftNo .1 1-1 3fc£Dyib0 .7 3 8. RJtO .9 7 
4. Jtf£M5-7«Dy£bl .0. Rib 1 . 0 "Cab-So I* 
UNo .5-1 3*s£tfJfc$BM5-7«CO(,>-t: v 
He j £gSfiM8aB»flEBr*B-HhU— ?--KJ:0a9 
^L-fc. 4E-<D»^&^3tC^-r. ^*4No.5~ 
1 3 fccti>'it^5 - 7 Olljggil^IffgB r 
£©W^tco(,>T 1 13 2CC^-r 0 ISI2 4 1 . fi« (a) » 
D yibO .39 6. RibO .971 <l$f4N o . 5 

-7 ) ®#a&Bl££»ti^$&lgB r tvmm&yjkOX 
ISIfiifc. AM (b) BDyibO .6 4 1, RtbO . 
9 7 3©*§1=r (S^No .8-1 0), «(c)BD 
yitO.7 3 8. RJfcbO .9 7 4©»^ o . 1 1 

-13), mm < d ) WD yfcb 1 .0 . Rib 1 . 0 ©«te 
(tt«W5 -7 ) <DMSiaS£^{Sm^SB r £©58 
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No. 






Nd 


Dy 


Fe 


Co 


Cu 


A] 


Sn 


B 












2B35 


2AQ 


67.87 


- 


- 


0,21 




1.11 






5~7 


Y-fir* 


90:10 




39,93 


52.71 


4.97 


0.78 


0.39 


1.22 




0.396 


0.971 








25,515 


6,207 


66,354 


0.497 


0.078 


0.228 


0.122 


0.999 












26.99 


3.94 


67.83 


- 


- 


0.2 


- 


1.04 








Y^& 


95:5 




48.05 


38.04 


9.59 


1.47 


0.42 


2.43 




0.641 


0.973 








25.641 


6-146 


66.336 


0,480 


0.074 


0.21 1 


0.122 


0.98B 








X£& 




26.4 


4,52 


67.87 






0.19 




1.02 






11-13 




97:3 




58,05 


19.31 


15.79 


2,58 


0.43 


. 3.84 


0 


0.736 


0.974 








25.008 


6.126 


66.413 


0.474 


0,077 


0.197 


0.115 


0.969 








x-fi^ 


10O:O 


25.49 


6.28 


66.35 


0.49 


0.0B 


0.18 


0.13 


1 


1.000 


1.000 








25.49 


6.28 


66.35 


0.49 


0.08 


0.18 


0.13 


1 
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No. 


Dyit 


Rtt 


(kA/m) 


Br CD 




5 


0.396 


0,971 


2062 


1.147 


1070 


6 


2013 


1.203 


1090 


1 7 


1984 


1.227 


1110 


8 


0.641 


0.973 


2017 


1.238 


1070 


9 


1995 


1.239 


1090 


10 


1973 


1.230 


1110 


11 


0J38 


0,974 


2061 


1.233 


1070 


12 


2039 


1,234 


1090 


13 


1987 


1.242 


1110 




1.0QO 


1.000 


2090 


1.203 


1070 




2069 


1.213 


1090 




1998 


1.216 


1110 



[0 0 2 2 ] ^3tC^-r<t:9(c. *asau(£©±stc# 
\,\ m&trnc jjo««ii>"rs«isiaJ*s. ismno.s 

~7 tm— <DB yJt&J:arRJfc-?&&tf , 1 
0 7 0'C (.mm N 0.5). 10 90'C (ttttN o . 
6), 1 1 1 0°C (BKNo .7) i±#f5Kon 
T. i»Hc j i*2 0 6 2 kA/m iWtM N o . 
5 ) . 2 0 13 kA/m (WftN o . 6 ) , 1 9 8 4k 
A/m («*4No.7> <hMii>T-S>. COfflfatt. 
N o . 8 ~ 1 0 . i^N o.l 1-13, JtKffl5 ~7 tc 
-o^X&Wmv&Z. CfttCjSfrU ^3*5^0^12^ 

|SLh-T&fiW*S. DyJt**0.7 3 8 4*«t 

C/Rtb^O .9 7 .1 1~1 3 (®2 



ttffi ( c ) ) «c**»T, 1 0 7 0 °C (KFfN 

o.l D^lllCC (f£&No .13) ttft&i. 
ISM^SBrW 1 .2 3 3T#>6 1 .2 42T*tS 

[0 02 3] &(C. M*4N 0.5-7 (DytbO .39 
6. RitO .97 1) i, Jt«W5~7 (DyJtl -0. 
RJtl .0) tOim^^n H2tCCTLfcJ:9(c. ft 

*saa&w 1070 °c©«^ccts, sijftN 0.5 
(a) ) j:»3«>H:«wi5 (iitft <d) ) oinm^mm 
m$mm.B r &^-r„ £ c $$hkeka* 1 1 1 0 -c 

(CttSi. ttJRW7 (ltt» (d) ) O^TOSB r 
j5U .2 1 6Tr*5©«:>tfU ^!4No .7 (ffiffi 
(a) ) ©JKHIBJKSJflfB r tt 1 .2 2 7T*"Cfa_tr 
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[0 0 2 4] *fc, DytbP0.6 4 1, RibrftfO .9 7 
3 -c*s«*4N o . 8 - l 0 (AM ( b ) ) . *j J:o*D 
y£b*i0.7 3 8 % Rib^O .9 7 4t?*SK^N o . 1 

i~i 3 (ftn (c) ) jco^-as, n-rtiki .23 

TfiLfc©«nfc«B8S*afJffB r 4wUl>4Ci#i 

ssn-s. ccr. bcN-no .8 — 1 o©RJtKo .9 7 

3-C*0, l*N-No .11-1 3©R£fctt0 .9747$, 

W#©R£tW«S^LC>. iC5*\ 0 
&4. AiHl (b) t?i^No .8—1 0 (DyJtO. 

6 4 1) <D-iT&$m ( c ) -em~rm*N 0.11-13 

(DyibO.7 3 8) iH^LtmmiSg 

S«««flSB r «±©*£*ifc 

tfftSCi, Dy£b&0 .38-0 .9 9fMK£T 

S C 4 fc <fc "3 . 1.22 Tfeli^JJWttSIBraBeffittB 
r C £*tr* 5 C 4 oifc. 
[00 2 5] (MfeMS) |UfeMl4i<l:92<Cj:D. D 
ytb£0 .3 8-0 .9 9. R£b& 0 . 9 4- 0 . 9 9 it 

& c 4(c=fci3 . s»«cffiStt*H c j *j j:uqmnsitaiRC 

B r a C 4 SF 5 C 4 6 A> 4 £c ~? te. D yib 
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*iff%m&tiH c j «»j:uqn«ejR«AB r 

1 0 9 ou 111 o'cr-eti^n4H#ra^SLfc 

N o . 1 4 - 1 8 *»J:EJeJt®W8 , 9 £f#fc D X^|& 
^te£#Yi^|&jf;©ffl^ X^^3£*>J:<>*Yi^£G& 
10 5fc©@2£ri:b. &*H£©W5©ffli£tt. ^4«c^-ra«jr 
SWNo . 1 4 — 1 &$s£&tiMffl8. 9K^» 
ffi^Hc j 4g£Sntt%tt£B r 1 4|5J« 

astc^r, fe*s, tbigofiEitofcis&tc, a5(ctt ^ 
*s« i *? «t c/2 -ct#fc^N o . i - 1 3 . mm i - 

7©DyJt. RJt. MMtfHc j. ^ii^SBrfc 
Ol*"C^l/T^*. feTF. K**No .1 — 1 8, JfcR 
Ml — 9£JmT, Dy£b*?J:CfRJt©WS tA>a>tf 
^3>{COl»t©^^f 5. fc*>\ KWNo.l 
20 -1 8, tt*WKl-"-9©$fc. .^JfettHc j #1 8 0 0 
kA/mKL *oSSiSSgB r *U . 1 6 T6U: 
©£>© o . 5 isJ:&lkmffl 1 - 3 JKW*^r« 

m) tco^Tis. iM3tc^-r= 

[0 026] 
[*4] 



No. 




X*£/Y*jfc 


Nd 






Co 


Cu 


Al 


Sn 


Ga 


B 


Dytfc 


Rit 








26.41 


3.54 


68.88 






0.12 






1.05 






14,15 


Y£# 


93.2:0.8 


14.55 


42.21 


32,46 


13. 


1J07 


0.17 


2.34 






0.572 


0.942 








25.599 


B.I 94 


66.381 


0.4B4 


0.073 


0.123 


0.161 




0.978 






16, 17 






26J2T 


4.64 


87.91 






0.17 






1.07 






Yfcfe 


93.2:6.8 


14.2& 


29.23 


45.57 


7.34 


1.08 


0.14 


2.34 






0.733 


1973 








25.392 


6.328 


66.375 


0.504 


0.075 


0.168. 


0,1*1 




0.997 








x£* 




26.87 


3.85 


68.05 






0.2 






103 






18 




95:5 




47.5 


37.72 




1.54 


0.31 




3.26 




0.638 


0.973 








25.527 


8.033 


66.531 


0.434 


0.077 


0.20& 




0.183 


0,979 








X£# 




29.79 




6B.85 






0.15 






1.21 






Y£f£ 


82.4:17.6 


4.53 


35.45 


56.03 


2.8 


0.42 


0.141 


0.63 






0.000 


0343 








25.332 


6.256 


68,588 


0.494 


0.074 


0,148 


0.111 




0.998 
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No. 


Dylfc 




Hej 
(kA/m) 


BrCT) 


MOM 

(°C} 




0.51 7 


0.974 


1 two 




1070 


2 


0.396 


0.971 




1 997 


1110 


3 


€.697 


0.975 




1 rJt 1 U 


1070 


4 


0.795 


0.979 


1RR9 


1.342 


1070 


5 






•Wkftl 
ZLK)£ 


i. ji/ 


1070 


ft 

V 


0.396 


0.971 


AJ 1 J 




1090 


7 






lam 


1 997 


1110 


o 






2017 


1 no 


1070 


q 


0.641 


0.973 


1995 


1 JtJSJ 


1090 


in 










1110 


1 1 






2UB1 


1.233 


1070 


1 1 


0,738 


0.974 


2039 


1.234 


1090 


13 






J Ho / 


1 9A9 


1110 


14 


0.572 


0.942 


1958 


1.221 


1090 


1 w 


1 GTE9 


1 9jfl 


1100 


1 6 


0.733 


0.973 






1090 ! 


17 


1976 


1.241 


1100 


18 


0.638 


0.973 


£Xf£.C 


1 260 


1090 




0.324 


0.888 


1 /*nl 


1.200 


1110 




1.022 


0.685 


2101 


1.150 


1070 




1.067 


1.052 


1680 


1.321 


1110 




1.057 


1.051 


1930 


1.169 


1110 | 








2090 


1.203 


1070 




1.000 


1.000 


2069 


1.213 


1090 | 








1998 


1.216 


1110 




0.000 


0.943 


1929 


1.169 


1090 




1892 


1-230 


1110 



[0 028] H3£mSi, ffl*Hc j*1 9 00k 
A/mfcLL. f)^nmmm.mUB r J&* 1 . 2 2 TJiU:© 

0.2, 7-18 tt^-rnfe 1 9 00 k A/mJiU:©{S 
ttftH c j . *jJ:tfl .2 2 TW±0^gm^SB r 
4tSLT1^ 0 Ms&No.8~13, 16- 

1 8 {C-Pl'-rii 1 9 5 0 kA/mfi(±©|»H c j , 
fc^O'l . 2 3 TK±©iaKgSB r 
CiTO^n^. CCt, t^No .8- 1 3, 16 
-1 8<DDyktis<i:Z?Rttlcmm-?Z>£> 
- 1 0 KD ytbO .641. RibO .9 73. WH-N o . 
1 1 — 1 3&£Dyi:tO .7 3 8, RJfcfcO .9 7 4. !i$4N 
0.16, 1 TBDyttO .73 3, RifcO .97 3, K 
o . 1 8&*D yitO .6 3 8, RtfcO . 9 7 3 

C©fig|£jA>6, Dyi:b£0 .5— 0 .9 9. £6 
fctt 0.6-0.9, «fc D*f* t^< 1*0 .6-0.8 il, 
j&voRtb^O .8-0 .9 9, 3 ^iCttO . 9 4-0 .9 9 

[0 02 9 ] iKK, 1 0 9 0 "C-CabS^f N 

0.6, 9, 12, 14. 16. 18, 8© 



4KSl/U5«:, §mNo.9. 12, 16, 1 8& 
30 »fc«*ifcGH8#H c j te±cmnEMJXB r ^ U 
•CfcO, ffii^H c j K-?i,^(^2 000k A/m« 

^-3-5, fi^No.9, 12, 16. 18&^-Tft& 
1 .2 3T£Ui03»Bm»«!KBEB r**0-Cl>SC tsW 
&tc. K^tN 0.18 iM^N o . 9 (DticM. 
Ml*}. ®4T'i*. SCRN o . 1 8 BWWN o . 9 ©fi± 
KfiSlTfcf) , 0.18 ©2f#SSSN o . 9 J: rj 

fcSt^EfcftH c j fcj;^«gB r 4fltU 
■£„ £C3j#, &5fCCTl/fcck9K:> SH4N0.18O 
40 DyittiO .6 3 8, Rthit 0.9 73, MMN o . 9 © 
Dyib(*0 .6 4 1 . Rit&iO .9 7 3 £. W#©DyJt 
JB«fcO t Rtt;toKaH*tA». CCT, &2feJ:l?4&jl > 2 
i. SKNo .1 8«Ga^r^tf©(C*fL. M*4No .9 
BG a Z^Z-flC S n **tf. KWN 0.18 tUUN 
o .9©ffi©fflJ(S*i«HMFL.^Ci3&»6. Mi Of Ga 

b r *fa±§tf s±r*r«rc*&£^*.s. 

[0 0 3 0 ] 
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